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DETAILED ACTION 



Election/Restrictions 

1 . Applicant's election without traverse of Species II, Fig. 4, claims 1 , 2, 5-1 1 
in the reply filed on 3/6/2007 is acknowledged. Accordingly, claims 3 & 4 are 
withdrawn from consideration. 



Priority 

2. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), 
which papers have been placed of record in the file. 



Information Disclosure Statement 

3. The information disclosure statement (IDS) submitted on 7/25/2003 is in 
compliance with the provisions of 37 CFR 1 .97. Accordingly, the information 
disclosure statement is being considered by the examiner. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 
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4. Claims 1, 2, 5-8 & 11 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Amano et al. (US 6,909,813) in view of Kawakami et al. (US 
5,331,411). 

Regarding claim 1, Amano discloses a circuit (Fig. 1), comprising: 
a differential calculating unit (gradient detecting circuit 22, details shown in 
Fig. 4) which obtains a differential between a value of a pixel of interest (i.e., 
S[0]) and values of surrounding pixels (i.e., S[-4] - S[+4]) contained in an image 
signal; a dead-zone generating unit (contour detecting circuit 2) which defines a 
predetermined range of pixel values (threshold values +TH and -TH shown in 
Fig. 6; col. 6, lines 19-57 and col. 7, lines 29-57); and a comparison unit (Fig. 4) 
checks whether the differential falls outside the predetermined range (greater 
than +TH or less than -TH), wherein contour enhancement is applied to the pixel 
of interest in response to a determination by the comparison unit that the 
differential falls outside the predetermined range (see Figs. 1-13 and col. 5, line 
55 - col. 1 0, line 41 , wherein the contour enhancement is applied to the target 
pixel if the comparison of differential value is outside of the range indicated by 
contour component and Maximum/Minimum values; otherwise, no enhancement 
is performed and original pixel is maintained). 

Amano is silent about that the circuit is a semiconductor integrated circuit 
and the image signal is supplied from an image sensor. However, Kawakami 
teaches a video camera comprises an image sensor (Fig. 1A; col. 3, lines 60-67) 
that outputs an image signal to a single integrated image processing chip (30) for 



Application/Control Number: 10/626,726 Page 4 

Art Unit: 2622 

performing contour enhancement (by block 11 shown in Figs. 1A and 9) on the 
image signal in addition to other processing operations so as to reduce size of 
signal processing in a video camera (see col. 1, lines 59-68; col. 4, line 40 and 
col. 15, lines 55-65). 

Therefore, it would have been obvious to one of ordinary skill in the art to 
combine the teachings of Amano and Kawakami to construct a video camera 
. having an image sensor for outputting an image signal which would be then 
processed by a single integrated semiconductor chip to perform necessary image 
processing operations including contour enhancement while reducing the size of 
the signal processing circuit into a single chip, thereby providing a compact 
camera. 

Regarding claim 2, Amano in view of Kawakami also discloses a 
enhancement value generating unit (correction value calculation circuit 3 in to 
addition to clipping circuit 4) which obtains an enhancement value based on 
differentials between the value of the pixel of interest and the values of the 
surrounding pixels (from contour detecting circuit 2), said enhancement value 
generating unit adding (by adder 31 b) the enhancement value to the value of the 
pixel of interest in response to the determination by the comparison unit that the 
differential falls outside the predetermined range (see Figs. 1-13 and col. 8, line 
25 -col. 10, line 41). 
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Regarding claim 5, although Amano teaches the differential calculating 
unit to obtain the differential as discussed in claim 1 , Amano does not explicitly 
disclose a luminance signal generating unit which obtains a luminance 
component from a plurality of color components of the image signal, and said 
differential calculating unit obtains the differential by using only the luminance 
component. However, such lack of teaching is compensated by Kawakami. As 
shown by Kawakami in Fig. 1 A, col. 4, lines 64-68 and col. 6, lines 65-68, a 
luminance signal generating unit (6) generates luminance signal (Y) from a 
plurality of color components (R, G, B color components of color filters of image 
sensor shown in Fig. 2A-2C, col. 3. lines 60-67) of the image signal. The 
luminance signal is then output to the contour enhancement circuit (1 1 ) for 
calculating and enhancing the contour of the image (Figs. 1A & 9; col. 15, line 55 
-col. 16, line 47). 

Therefore, it would have been obvious to one of ordinary skill in the art to 
further modify the circuit of Amano in view of the teaching of Kawakami to 
provide a luminance signal generating unit which would obtain a luminance 
component from a plurality of color components of the image signal, and the 
differential calculating unit would obtain the differential by using only the 
luminance component so as to improve the contour enhancement since human's 
eyes are sensitive to luminance. 

Regarding claim 6, the limitations of this claim are also met by the 
combined teachings of Amano and Kawakami as analyzed in claims 1 & 5. 
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Regarding claim 7, Amano in view of Kawakami analyzed in claims 1 & 5 
also discloses that said differential calculating unit obtains a difference between 
the value of the pixel of interest and an average of the values of the surrounding 
pixels as said differential (see Kawakami, col. 13, lines 1-7). 

Regarding claim 8, Amano in view of Kawakami further discloses that said 
differential calculating unit obtains a difference between the value of the pixel of 
interest and a value of an adjacent pixel with respect to each of four neighboring 
pixels (Fig. 6 of Amano) as said differential, and the comparison unit checks 
whether the differential falls within the predetermined range with respect to each 
of the four neighboring pixels (see Amano, col. 7, line 29 - col. 8, line 23; it 
should be noted that the difference between the value of the target pixel and the 
neighboring pixel values is directly or indirectly obtained, wherein the neighboring 
8 pixels encompass the claimed 4 pixels). 

Regarding claim 1 1 , this method claim is also met by the analysis of the 
circuit claim 1. 

5. Claims 9 & 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Amano et al. and Kawakami et al. as applied to claim 8 and in further view 
of Hamada et al. (US 6,915,023). 
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Regarding claim 9, Amano and Kawakami do not explicitly teach that said 
enhancement value generating unit selects a differential having a largest 
absolute value among each said differential corresponding to the four 
neighboring pixels, and performs said contour enhancement in response to size 
of the differential having the largest absolute value. 

As taught by Hamada, a contour correction device is constructed such that 
a differential having a largest absolute value (Fig. 2, blocks 2c and 2d) among 
each of differential values corresponding to neighboring pixels (Fig. 4), and 
performs contour enhancement in response to size of the differential having the 
largest absolute value (maximum absolute value detected), thereby improving 
contrast and the gradation of oblique lines in oblique directions (see Hamada, 
col. 1 , line 65 - col. 2, line 5; col. 4, lines 40-54 and col. 6, lines 54-58). 

Therefore, it would have been obvious to one of ordinary skill in the art to 
further reconfigure the contour enhancement circuit in Amano and Kawakami in 
view of teaching of Hamada to arrive at the Applicant's claimed invention so as to 
improve the contrast and the gradation of oblique lines in oblique directions. 

Regarding claim 10, it is also clear in the combined teachings of Amano, 
Kawakami and Hamada that said contour enhancement is not performed if an 
absolute value of a largest one of each said differential corresponding to the four 
neighboring pixels is identical (flat field, no edge/contour is detected) to an 
absolute value of a smallest one of each said differential corresponding to the 
four neighboring pixels (see Hamada, col. 4, lines 64-67 and col. 6, lines 54-58). 
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Conclusion 



6. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Nhan T. Tran whose telephone number is 
(571) 272-7371 . The examiner can normally be reached on Monday - Friday, 
8:00am -4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, David Ometz can be reached on(571) 272-7593. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 




NHAN T. TRAN 
Patent Examiner 



